Bcr-Abl-mediated suppression of normal hematopoiesis in leukemia.
A variety of experimental evidence including findings in various mouse models indicates that the BCR-ABL oncogene is the cause of chronic myeloid leukemia (CML). Since normal hematopoietic cells in marrow and spleen are replaced with proliferating leukemic blasts, we determined whether this is an active process mediated by the leukemia cells. The lipocalin 24p3 was reported to be secreted by mouse hematopoietic cells deprived of IL-3, resulting in apoptosis induction in a variety of hematopoietic cells including bone marrow cells. Here, we show that BCR-ABL+ mouse hematopoietic cells induced persistent expression and secretion of 24p3. Importantly, BCR-ABL+ hematopoietic cells were resistant to the apoptotic effects of 24p3. The expression of the Bcr-Abl oncoprotein and its tyrosine kinase were required for induction of 24p3 expression. Co-culture studies showed that BCR-ABL+ cells induced apoptosis in BCR-ABL negative cells. Antisense 24p3/siRNA expression reduced the level of 24p3 protein in both BCR-ABL+ cells and in conditioned medium (CM) obtained from these cells. CM from BCR-ABL+ cells expressing antisense 24p3/siRNA had reduced apoptotic activity for target cells; 24p3 antibody also reduced the apoptotic activity of the CM. Leukemic mice induced by BCR-ABL+ cells expressing either antisense 24p3 or 24p3 siRNA had increased levels of normal hematopoiesis and reduced invasion of leukemia cells in marrow and spleen tissues. These findings indicate that suppression of normal hematopoiesis in BCR-ABL-induced leukemia is an active process involving secretion of the cell death-inducing factor 24p3 by mouse leukemia cells, raising the possibility that similar factors are involved in BCR-ABL+ CML.